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silwmm : £:^:Ea|^ao^ jhlo ch^jss 


(30) 

(71) mm 


873,405 19973 06112! DR (US) 
51I0IW n@Z 3SSEU0IEIE 


(72) !SX1 


□1^ ejAf:i 77520 BilOIEfS 1HI0I71I0I EEfOIM 5H)0 
21-iEIIOISEEaiES! 
□R^:fAiAIS07853i"dEISE^EaiS7 
aiui7iaioiaoiiE$!E 

□R^A!-EiS77619a£“E9IEUiai368600HI1E3g 1 0 
aU4=1=’El^lIHSE!! 


(74) CHEI3 


□R A! A| S0851 2a?H 81 Eii-ll S 313 1 0 
SifAfi, ggs 


■ ss 




(54) gg.. J_lM. 


an s^ a^ sa 



iBjgi 0^^ mJim §7ra °siii Ms.t\^ ^^aoii ^ 

^ aoiQ. 






a WSS ^S| im S SS H-73 U7S (anti -shudder durability)! 5>~ WS Sj:|g 3 

= S53I1 m ssr SXI21 Sll 3£«! ^ gfglHI m 20ID. 



7!!oi u^-m [[ia m s^7i= n ^?ipi ci^ § 12^11733 sio. oiat^ ^tii safe m 
k^llCoprrability)7ttal Si t\^ MAI HISS ^lOILf. A1 

§%[ Aisi-Ans sAti?ii5!£:s 7:.mn iiMe 7i^t a Ji^ns\ aihi^:; ^^^l g^iAi^is sia. 01 = 

AIS S^7I S AhS SWIS SS automatic tranaiission fluid; ATF)71 S7tZl §2!' SAIE1A! Si 
£SA|£ amn SiTlI 2S|S®1£^ ^TIIEIOfOf tf# SJOlttCf. ^1°1 3^. Ofc El^ 2J HHS 
g SIDim, ^Sl AISMAI 7mn 31-1^1 4^fe^AI?PI flRAlsS -40icI)ilA| ^Sll S£! 

a^t^ sxui yrofof *iq. si hh^ 2J^ s sfa sai acpi $isl liSfAng 

ATF^LHif^g m 2,'tfA)?!3 e^PUM 3gi|0f LHDf2S£J S21 S^fAl^CK 
Afgjtfei 3 a gAfl^g tF&’-A|5'IIl sa atHaMAI OILIAI lf^A|?|7i ^|15|, Afl^AHS Silt 

oi^g£i IS gs® Mo\m 122 3^g£2 DiaaAi= aa stHa laAis 

SfHtI dsig- 2! AlHI^ 4=S S! ?f2tf a^7l SlOtl 9ltt 2?EI~ lS-g3 2;i= S12| ggOI 
Q. 

e^71 gTflAHHI £j5it AfSS=, 2!«fg3 Tmn ^S. 3S|gg Sa SHlEf 

1 "sS(locking)“S mt\ Dll?ILtli 23 2IUIE1 3£2 30ID. “^“Olgf 2 

a atHEia qi= ^ill s EIS ^AH AKIIOII ^[Hg3 S?^Sg AllTlofOl 0IIUXI2 Sill Ife^AI 
sieI $ 1 = aoia, "^s“ "=-a" ^tsAi oiiuaii uti 

OHS ssfgoiQ. aau 79^22 ai!i la^ ah?* stss TiioiAia tua ass ss saag 
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ssH s e*2 ms: saAmTii ^igEixi 

AhgSPF £3 SHfEI tE1S:|2h iM ^ AlZf2] HlgOI SS XI^XI- gg 2 

sOI Q^ 33Q. ‘oma (slipping)" “3^ S^(slidlng) st-§S|^ M 2 Ai|D) £3 

atHEI ?H&^I2JQ, OlElti &SI3 Sfg SSS ?>AI&, SSf®!££= S^sjoj Qijig 

3UIE1 lE1X|g/d SllQ. Oil 1-a ISlil AK)I21 ?:101^ Sfe^5!£g 10 LHXI 100 r^2) ^ 
m°l ^Eg £3 aBIEiSI ¥A«£| III AfOIM Olh ®E£J ^CHSjg S3joi§ ®lSt.H3^ 
gOICh. OIEM 321 ^E°l ni3a DIH3i! S£^xp^ 2!§ Sit|(dainper)gA| 2fS§PI UjJgDII, 
AlS^f Ssl 4 SIO. 1E1?:|^ 2f 50 HFh 0I&2I ?tS ^E0||A( AISEI^ 5)3, 

ai3S-w iE-iX|& 25 Bphgg ^EIHIAI Ah^EIOI, Q OIILiAli ^^t| t|^^^ 

2iQ. AlgAl SIRAH0fi?| DIM mUi OlElt) ^9 dllgOia. 

AISfOfl: -40‘C)0||A| ATF^ lEl ^0 SE01IA1 A)g ff^:7| SfeOI t,ffe'E|2, ATFOBAI LHD)S 
CTia SFl S:’W5|0 LHDfSgOI #DTO3, 01# )HSAfl2| SSt) i!'-!|W m 01 

f JiiOi?) ^Ssl 4= 2iQ= as 0101 SAIEIOI 2iQ. OEiU, S I'SOII at!, §E SAF# S! 

OF# ?HS^I1 SlStl iieiSlO! AI€#£gAH, 7i\§: AlHli 4«, S! A¥S] 01# AI0I71 S 

AlOi! iffei sicfe ai i^g^Fsia. 

§£ :iH§;gi ^AHfl §5!SF?1I i^EjISI-g, S17F I^IAIOII SfSlI ^2FS 3^ §E gsill °^^A|3I^ s 
AIM Ais gE #3is g^Aia ^q. 3s se^ m sai^^^g si dfs 

1M0IIA1 DFSigg SilO|5fe a£S SAIEIOI 2iD. 3S(DI|: 100^ g 150*C), AIS91(^, I LHAI 
200 s|c‘‘) S 32&K01I: 1 x 10‘ sec')0||A1 SS ^1 gE^ g# >^DQ||A1 DFESl All 

OloB 5CF. SH2F OIEI# SEl AFS #0ilE 3331 g 393315)011 SAItfe 5|A! SS51Q. 
3S a Ai33101IAI 2?| SE3 S-3^21 SStlO. 3$ a AlSBlOIIAI gE3 

3a0iA| Sll aoitja. Ol^ a<i?7| AFSIS^SI vis OFLIDI ^h«» 7| A-UOI A|4ii!0IIAi iS 
a IM ?a0llAi 3a'(0ll: 030 kPA(120 Psi))D||Ai2F VSOiCF. 0^7121 3AF AflOj?F OFVEI S3 
«o msis., ^i7F mk Enm 7Fa?ioji vvei0, my\= s§ti ^«f^ Wi aofcF. 

01 ^, oil SAia SIIOI7F 13A! 5ii^(HI 01 § (actuating) S^OIAI S3# 0|^D|AI7| UBS 

OS, OI3g S3 glHIH mm A1§SF3 ^h\ SSKfAl mt\ g£5fCF. 

-2jS0il 3«!15F3, ^71 ATF2J 

gSOl EMU ^ SlCfe as SE AHiaia gAFgOI LiV k'£3, 3S0HAi 1£ 

n SEl SS5F7I ^45il £VEI3 SE AHSASSj «0| UV SSIF, 01= HISA1ISS! S0- OFLIEF 
AISODAI SE ^15K)1, Um WS -40‘c SECBrookf isid viscosity)! 3^Ajll7l7F 

f7Ffe5FAl“ aCIEFE OIgM 3SCF. SE AHSfflia MAFgfOl UV ^£3, AlUl^iSOB 7I3I1S 3B 
a 3SHH £151 gtFEIOI S#aOI| £j«ll 7I01S 3S §E7F ^1301 e^7| Sil7F OFSEITm LUV V 
137! !CF: ©S# 3!A1© S#ai S7FSICB §£# "AFS3 £! SE"1 V^§F3 A|S 

M^l'E SE7F 6^d5F3. 7F^§F?S= =?Mm SICH SE! £imQ. 

E #SS1 LFEFLH3 SiS7F DHV AjS SSS(0II: -40‘cOilA1 “^iE SE s 15,000 SB 
EIEOF2(cP))! 7FAI0F oFES, 7IAB £!! ^°i a?|| ^eiollOF t)EF. (WV SSlIi! ^8 

1 AfStFS fe#AF!0| #8 IS! E#tFAI 3F£3A1 e 4§E SE! is# 4 21D. 3 

aU. gS# AiS ^8! S:^3 7IAJ £g! AlguFS, #8 7IXB £gS #^SFfe S#S! AFS5B 
Of #Q. 

S>ifS D|3g S3 SkfiEF gax|= 012F #))B AF#a AF§ ^S-118011 DHV Si^t OF# 3 

Alls V2t#CF. safe OHS S*£# UmU\ ^ 5F51IS 7F730) ®FOI, E D|#g ^E7F §7lfM 
mSF S7tSB0F #EF. ^E7F §7|#(FS ECFEF DF#D| S4EI3, AF7|-0|7i a§ 8EH(self-G>(dt ing 
vibrational state)7F SSE130II SSS 4 2iCF, 013# S8 "4e!-!Ej(6ticic-sl ip)" E^ 
"IS OF# 2§"£g 8&F3, 3 AF^S AFIAFOIIAI "Ig" E^ }9^ 3§dsnf !S§| LFEiyjCF. !E1 
n SSAHHITIfe OHS SOFS# S80ID, AFIWF 31 E= SSSOI SFl# 4 SE^ ffe 
safe, S4# "S3 DAI" 8S! 7FSCF3 !!0| 23, S«fe, a ^*113 3V0S. V4# DF#^CH 
^ feai SAItBOISr OFUSF, fe^7| S«3 4S0I S 4 3fe Sa£| 4S0fl CulToiEI# OF# 
18! Ee5BOF3#CF. AF1*FLH3 SS &A| 8g£j S7|tFfe g#S£g “Sg-5fA| LH4»8"££A1 
AI8SCF. H aSEHIAI S!5Ffe a§ HIS OIEI# SEF|2l Sa0l#8!0|CF. 



B #2011 3*11, QI8SaSFS #3ilW AlSS ^8# 

.^L^l ~ J® Pj. 2F27I (overbas^) 



41(2 01 S3 Etfei #! ^AFai)l SEIOF0 

. _ _ /erbased) S8X1I2F #1 AFli UB Sg 

#A1 LH78! 3SAi7|fe gaS! ^1# SS# *BSai! A-|ll#C!fe 31! #3SF^I:F(#E: 19973 4! 
21#AFg ISIS DR m\E a 837,639 S), g #30S 3*B Oil OF# 7HSSI7F #8S SE 8sl 
afe SaiH! AF^EIS, SBtS£g 8iJt| 8fe! ?;:fe AFS SAIl sa7F 4-^3! #3tF 
S3. 

#23 £2f 



Dir3 a (a) £f 175,000 gAF B# 3^1 0I*F3 ^?AF1F! S)fe SE JHISI, 2 (b) SF7I t|4F 

4! 12J OFtF THSas g;7i.J3l BH#!! E#*F3; 



8 13 OF# THSai 5#*Ffe 
20,000 illEIEOFE 0ISF3 -40’C fell 



; SEl ?)fe E^ 3# Sa E810S 3# 201CF; 



12-2 






CH3 



Ql3- (CH2)y 



CK2— k4-CIi*2— CH2— J Y I 

CH3-(CH2Jy-CH 




X SI n m\y[ I LHXl 302! ^^om. t IMn 102I §4=00. 

B ^^S2j a as gfEHfe a' uHtJsei issss M%m 

^ (3» °jii 3E«^oicK a OS ^Ai?fEH^ ^y\ ^gt^ ^if2i bHtiss a^oil 

ESAim ^ ss isiHj 73S a is s-ai lh^si 

^^aoiQ. 

Hhg-3!t| 4'A!gEHMAI, B ^^SHI SSSS at^ SS^Ilg 5t.tO. 

B a^gsj ga JHSi s a® sfa. 

(ft) 

s ^^s(HiAi S3 ge^otTia as sg sssa &g sss°i strisi^Ei sa 

aCK 5!S1^ g#SS at.H?)S S SfA(siack wftx)E) OlSSiflSlOII °1«| 4^S WI0I44 
l(bRsestock) 8?°^ 0)Lia gSs (SDH :?aE!Si:fe)7l44SS§ltt!^S^ SS 

g raoi44^# 5tit!-a. ss ido’cma! ga:?) i lhai ^ 4(iw/s8c(cst)a 

saas ^n, siqitcHs locrctmAi e* i lhai a* ioow'/sec(cst)a saas 

aoia- asi sisiAife sss uiioi44§ as hsdi^^p ioo-cma! ^ i lhai 

ef 40 m>?/sec(cStT), 2f £ LHXj ef B irf/sec(cSt), P© Hiea§H>il= Sf 2 LHAI Sf 6 

irf/secCcSDSI gas ?LA30tt)a. 

as ssa as, ^sa.as(oii; ^H^a^ccftstor) as s ELE(iard) a§), as, 

as S! ae a= -^aosAi sag as« i 4 sia. uiaai^ as gssfe asoia. 

s ssofl sis^tr §rsea as i^^as ss mioi44^g a'a^l^a. oias m ?aaas aaa 
711 s£~ ms7« mm as ss oilish, ^ehsi s^a^aas ii, ©sra a as a^ a 

«42| AlsrCM: ISEfOIE)! A^§^^0| gTaS aSl StJSWU, OHS SOI IBS, 

asssLioiis ohehs ^h\ ss sohs ais^ioi soh 4 stfagAn aaa ^s ass 4 
a sta. oils 44SWEIEI7IU 44tiaia7ia, a^ ^dhs,^§ a^aoii m s^ysiTia, y\- 
44SSo!ii 4a sia, as aasj ggaas^a siiai 4a siTiu nm^ gja liasi 
oiasiiisL si4 ss a= s-wss 4ss 4 a sia. 

^S| ¥S5j 71®S1-71I 44AIE|EI7ia :»|44SStllS iL^oia. ois iliag a-SS 4 

±t[ ^DHS SAII§H)II aSOIlA) DH^ feS 44S-3i)Al ESAiaO. %m21 7m 52S 44sf§ ^DH 
OH S*| 300 LHAI 450 *C 2 | g^i| 2 | gaOIIAI SS|'& 2 f 3000 IIhga(psI)®| 44S1 SStHIK OlEItt 
]iiag a s S4s giiss^a ssssos ssssfe ssjs ssai as stm 7ais 
aiLAiaa. sufe oh^ iHdg s aa ai 4S 7ixi asoia. ois sas si e sag 
ssAiesj AigAUf 4sa4, ^ “4?i £!«ag4a sais 4as oiasitraoi, a&si *faa 
Ais las ?rg 7Lsa 7W ass xiistfCHg aoia. on 44 sieis 7iah ass oioiai 
sutCTLi ^DHaae ag saas 4soit m lytioi oiiEias Tag gsas ^ma. ^y\ 
sag mu 014^011 °\n aas 71 m aSSJ AieSS Ollg 4JiaS RLOP(Chevron RLOP), 

UQ PS5(PetrD-Cftnftdfl P65), iBMg ?aJD P100, gS ElEHEIECViikong, Ltd,), SHH014 4(Vii)&se 4), 
glEIS-aS ?H_La «XT( imperial Oil Canada MXT) S S XHVi 5.2(Shel I XHVI 5.2)Oia. 

asaas, agsi wcosaisi saag 2.cw/s(cst) lhai io.Orf/s(cst)s 2oia. uigsit) assi 
lOO'cOIIAIS ggag 2 LHAI 6irrf/s(cSt)0!Il, tILgSISLTII- lOO'cOIIAISl gga:'L 3 LHAI 5mf 
/s(cSt)0|CK 

g&gg Sha44 as s s^s-aiss gsi44 as, mm SEiaDi&g saia, gtrs sa 

S! S 4Sgi® SeilBdM: 1EI4SS, SEiaSSgli, aSlSI, 01441?!! ggifl, S4tlS SEl 
m, SEId-iqili), SEKl-^EJ), SE|(1-aim g, S Oll£| gtfS); SlSliaCOII; aDIS“S2!, HI 
MEfOilsgsa, pasaig, □(2-oiist!!^)aai i): SHisiy(Bii; i-'-" — '• 



: diiy, Eiiaiy, sit© SEinos 
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g); ujiiiy liwi^ gajoiE o^U£l■ ns°i ^ESi ^ak-u s 0121 

mn St sm}Q. ^71 ms i£t£i stss a-iaisej taaDi, ^^1 1- 

0!S!2J tE|i2DI0|i:i-. 

ms ££m mtes ^aidie smsi sssmsi, ssmi s oi°i ^ESig smtKfl, oi?iai, 
tB smiE^s 7\t MiEiissh ms, oiiEisst ms son m mmEiao, m ms ss2< 

oils a SAfOIE 9it Eggai SA|0|E£J SmmSM 2|^J SIES lElSAItS^ Sm^ll; Dll 
lEiSAI^Sgi smsilsi mi s on &||EI|S(0|iaCH> 100021 15 MA^SS (HIS-lEIOliESl 
^ lEll OilE'83, 1000 LHKl 15002J MX®! lEIESlB! gEll2| Cliy OjlEflB); a 0|21 S 
E- m lEIEl^mS! (HliESeMaCH, O^AIIEtf OII^EilM, SmS! C,-C, Xlm^^ 01l:i;£i|5 m EHEEIOIIS 
ai SHI12I C„ □(HI^E1I^)7^ 91Q. 

ms sm^2i cm simm.¥^= ci^r^scoii: ewlk ma 1 mstim mai 

s, onEfs, iiidi:i:Ah, =nhaAr, ohPEs, Eitas oiifsi mim, mam&y, maiy 

Em Qmm mtcoy: ^smt, tut mt, eqis mt, 2-oiiijtjit mt, otiatj seis, a 

Ollia! lEll SkOIIEIIH, ESS0! SEIt S)2] OlliBISl EUmCK Oil OUiEllsoj (fle □ 
omniioiE, a(2-iHist?t) AUdhaioiM, p-n^t otioie, cisi AiiHiaioiE, cm±^m oh 
laiOIE, CIOliEllt OHaiOIE, PSl ESSIOIE, PElIt EiaiOIS, POilOISt AMaiOIE, m 
as 01SM2I 2-0iISti!t P0IIEE1IB, ^ AilfcltiiS 111 HEEKHIgg! 1E)1 21 SI 2-0ll«!AFES 2 

s S2f msAisESAn mS£i oiisE-iiE smmcK spi ms E121 ^s^p2i 21m H^ 
msim sms c,-c,^ ms2i oraaoiMoia, 

ms smssAi ssm oieehes Em a ieis si ieii oi]eie(oii; liieii 

2EI1, EElDllillESm SEHWEIEEll, PS!EH1||E|ESI1, EEiaEUWEIEEIl S)Si^E1 XHES 0I| 
iasi ammcK 

SE-7IXK EKBtl: lElll-, 1EIOH-, lEllSA!-, Efe lEIOHSAi-tss 21 m ISiaOiE 

ES)s tfg smssj QE ssm ^^1 5mm^El, 011 21s eieshhis taaoiE, ^esioie 

ESI laaiOIE, aEEH2“0Hl«!t) lEiaiOIM, aSE|-C4-Di!S-2-ait«t) 1E1?|0|E, EilEEh 
(f^31-^aiy) lEiaOIE, ti|AK4-Il|li-2-iailA|)-Pt^S, 1E™1)11S si lEKDIIlliliy)! 

St EmmcK cm ms sms- mcwi: EEiaat eemoie, eeisi eeioie, 
s! aiEEES2i pcHil (HiEaE), smxiis E-iiEEhsiQiEs^m, lEi-a-taiffl St Emma. 

SXilS Eg, XBSfllS 21 E^ 01 121 ^miS^EI ^Ei ^ SID. HISXia ElE ^7^ 

21 m Em ^Eigjoi S23 5SS sm ms ssa(oii: sm. im, Em efe seh eis(®w))Es 

«£^ SIS i>^aa. blS^S 2121 Olism assscretortlng) siSESi^EI m im 

21, SSEi^Ei 5JS 4|o ^m (HIEBISa Sa!£S^EI 2)2 4SS OllEEilE 2101 

SI2P, Ol^wi oil ^7[Si AIEimOl AfSEID. SXIIS 218 tU OIS2J §3 EPIIE 73EIE! 

D\ sH-i oisHi sit »SAi?im at ^isiem mmm 21a sAieicK simm sxii ?igg 
goi£i ^3xta?ii SAigoi sim swm, ^^kAnEia, lym, soh m #ia Em S7i 

m, CN3311 S! S¥^ia(peixoliition)l SmmD. XUSSIS 218 SXIIS 2S1 4=S&imC1l ASS 
iMHE SAHm Sm2E AUS 211 :^Him2EAH 4^SSD, Oil XBSXIS 218 Em XBSEIPIU 
3CI1P^S^E18 21SA1 SXIPOl SI20I, SS 0101 AhSS m7m\ SI 21 gill SSll «71^PI ^‘im 
7\m 2)t« ^7\s. :»isaa. 

im^2E, 8 msoiiA4 Aiss sis sm^oia. ms mioi:^^toi aiseis, tiim 

5|5f?lim lEho-iaiS, EEOilEaiE, 0M:^EIIE, lEliOIEEIIE, E8 0I12| 8miO|D, tlim^ 
m ms. smsm lEi-a-tasoo. 

(b) SE XH1X31 

EsoiiAi ssm ^im SE xHi'im 8 mg2i saei §2 ^ gm m§s(7as siss)t ^swi 
?1SU 2f 175,000 £!W IgF B-?l(atomic nrass unit; atnu) OiSK b!m3!§l-?lim ef 1^,000 gJXi- tSF B^^l 

om, 7m HimsithTim 2? 140,000 m sm oiseei gxurs amch am 8 ms2i &§t 
^ Sim SE xHgjgiEi gxisoii s$im ?imoi sim S8 oiuxim, gxis8 iekiee 

20,000 LHXI m 175,000, HfS^ISITlim 2f 20,000 LHXI 2f 150,000 S! dUfSlSWm 2f 30,000 LHXI 

2f 140,000 amuoiD. 'sxi Hi? e^rm misxE ag«i2)2j 1/I2SAI §2iEim m sira sxia 

4IEOID. 

8 ms2i ^^11 m saoiAi Aissim "gwoim soim out la 1 mEoiEaairia 21 
n ^sm sss^gxisi imch Em 8 ms2i gxisoim spm -m gxnr si 

■■^s gxi®- s^i sms^Ex^ ma. "txii'am soim eiLi2j §e thixidi aisi usi msip, 
mM em2i §e xHSi^aoi aisi m sxfs?8 se xhiji 2 i txii gxnfoia. gxiif-oim 
soim mu- OIS2I gE mM7y aiseip 8 wssi §-gi ygm ang mma, ss iaufs 
2 j xHisia §E XHIX1121 gxnf gsi ms§ioi Tumsm xHiga se xnixiisi tm gxisoii g 
E xHssi smtsj ssf 811 im2Ex« isaa. 

gim SE JHSi^m ewiEEJn ewa a iehhieeiies Emma, ggm sioies?«j smisj 
oiim, mil la ^-iii am xis^si a-iais s lh^ ten 

SI Hiim 23H OIS2I c. LHXI €,« BiTsii, Dill 13 C.-C. 12IIS21 mssmi s sstwiii sm 
a, aa«i-?ii se xHssim Msaiit c. lhxi c,o lesssi ssmxiioiii, gti aimsim as oiiaeaL 
E8ie«2i ssmaioia. cm sms-u, «ii la iEioi:t^i?!i, a oissi a-iais2i mssmxii 
a ssmsii, 1EIE81?!!, iEisiinL (Hii la oi4^?i a/Em gEici^iia ^^sis smsii, ssm 
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M s Ai-gi 4^ sia. 

2S^, B ^^MA! gE ?Hi«SAi gltf QB SIOIES?F^ mXiB 4itlS! ^ 
M5J2S ^±m Q?S Hii±liy Stf^ i^t^5I!^ a-sa 

a 7f|2 ^1, (fill IS C, LHAI C« a-iaa Efe 7tl5 S?y2J Sj@. SfOiltl(tapered), 4;E^ 
(star) E^ S)SA1 4^ Sl= aS S?!! 

Cieis 0I4;E?!!. ^E\Lm. 2,3-PMi¥EtP?i!, ffillS?! S/E£ 0®2j sm fflil #3 OlifcEglt 

g ^BP2si EtiticK akuia s®ss m □- e= mtm. wim §3 uiy 

ueBei!. E^ diw S2-, p- a/E^ m^ stjehX!&, H^§^s!s}■?^l= annm se 

St-HSfOll: 4:E|5! Efe EiEIgSa E^ & &4;0iiAi nBB 4;Qe!!(ffl|l S 

3 a-Mg4:EI5S, 0-, ID-, P-ai4:Bey, 0|ll4:E!a!, ESliiE!?!!, O|EES14;S0!, ^g2:EiS!, 01 
i^l4iEiey, t-^S4;E|?i, 0111 13 P-t-¥14;E|e!))l 5tJt.lD. Ett dl^a^eii, ffliSOjlg^EI 

ai a oiisdWiiiEiaioi Et^cf. oiptt ajs, Bioiffl a §stia(HiAi strafe «- 

laia a ais &?ys yigsiei?i!^ «aai, Esm, ^s, oiEvg?^ a 

oiia ssfjji a st!l^E^. <m ?iiio^ 2 i ^sioiifli sxis m &oi, oi§ 3 b, 
aioiiti, a m e^f, ^ a? sm oissj Hia kips, yiy »gf, ojiEFSiEfloi 

E, uiy IgEFOIE, HiyEIS iSEFDIE, HM OFAHaOIM, d|y 4:01 OHIO] M n a^2| 

Eift-CK 

?3t^]g3 011^ ^Eipeii a/E^ oiEEsia aiB a oieesi a/E^ ¥eip£* a 4:Ei?!!a s 

13^3 m ssmife lE|E:Qg-lE|014:ES!!, gP4:Eigi-ia¥EFP£<, IP 
4£!?!-lEI()i!12!!, IPEEiaj-flUaS! ESiei gSiJa, lEldiy AmilS4Sit-¥EtF laOIEE?!!, 
a lEldiy AFD|l£*«it-4=Ea 1EI¥E1P2!!1 EgttK EllOlffl g^H 

011311 §Ajg sacHi a§B ABES m SiTia Bmim st!t.o. eei strap ^3^122 a 01 

P3 you at® StF3i« » ¥11 EtFSlXi, DIP3 1 ¥1S SSfls® P£!! a/EP EkBiy 3t.f 
S 3?F5flia EP 4'SSt^i-IS ¥S3CK a3«!2S, A!33^ gStlE ef MX 0141 =1 a 

EF Sferaa lEtFE et 20X3F ¥EtF3S01l P51I saSQ, 

0IS13 itra EP 4^sstFsi# ^iabsh sip che^s «p dr m ah 3,312,621 

S, M 3,318,313 S, 7i 3,630,905 ±. SI 3,668,125 S, All 3,763,044 ±, M 3,795,615 2, All 
3,835,053 2, All 3,838,049 2, AH 3,365,019 2, Ail 4,358,K5 2 3 1^ 4,557,849 21 StItiCF. 

S|13 eiQlES^Ig St,raP OSIS! 15 LHAj 9(©lfX, HIS.RSF7I1P 30 LHAI 80SSIX, ?m UlSRora 
^ 40 LHXI TOSSfX, a SU 0!^ C. LHAI C.,, dlSRSFAilP C, LHAI C,„ tlFiFSIsrap C, LHAI 
C. a-t2iia 10 LHAI 85Sgx, dfg^8F?l|p 20 LHXt ?0S©J!, 7F& HISR8F?BP 30 LHAI SOSSSIl tF 

^Fp miae! ssttaoiEF. i^sis dh-iais, oiei 3 sstwiip hfisisfasp x-a a ai?:f 

¥AF ¥§Ai 25SSK DI3P asEs 5>pEF. OHS?? a ERBm sstra:JF pf^ef^si 

§FEF, SStFAIIl AHEsFPI 9|5H CHi!2S glSFTILF ^FSSStJill, AFSSStlSII 11 AflE 

§F7i ?ioi Dili?? a EsieiiKF tFiHi Anap n a-ias^ i_giei, 

1-1?!, 1-23, 1-a(S SI EtJtFS; E3 lAia a-iaiS, Dili 13 4-BilSlM-1-52!, 4-DIIS^E 
-1-21, 5-DilSS!E-!-2!., 4,4-PIHISS!g-1-e!, a B-ffliS^S-l -2! 1, a OIIP EtHl EHtjEF. 

01113, c, LHAi Ca a-iaa, 1 Eis*-!j pisma tfssstm, AFSsst.ra s ep oiEiinai 
sa stfioi E3 AFS30. Eisa Piaisa gs S3EI2S, SA8SFP oiisai a a-saisa i 

Ifl ?152S a 0.6 LHAI 201X, bF&^ISFTIIP a 1 LItAI a 71*, 7FS HFSRSF711P a 2 LHAI a 6 
IJCIP. 

EFSRtF SE AHII^IP ia0ll4:EH5, ?m EFB^jeFTiP 0IIS2IS M±m C, LH73 C. S2- a Q^F 
nnEF3Si+a 0F3id, aaiiF, ¥4i, ¥0FMit gsioH^fliMom. 

AFSl ¥ SiP lEa® OIEEllsoj OH^ 1 0|^ a dFS-SitFAIIP 32¥ 12 LHTO 20SI A|»S 
SSFg HE aia 0*2015(05; Oil OF3Sai{]|5, EF¥1 MEFaiaiOIE, Alll DflPaiaOiE, 4: 

Ell on DlIEFHiaiOIE g a OISP St.1)ft EtmtF. 

P 0HiEI|5p C* LHAI C« A134F Ep HE?FSFli?a biy tfl (HliElls, Ulg-sisFAlIP EtFS, 
051 13 biy OFAIEIIOIE, my EF^OIOIl, tl|y irQIEBOIS, Uiy 4:EliOFO10|5, U|y gy|0*0|5 g 

a oiia stni sti3D. biy ai oHibOissF iesf© oflioiMP smn. osi is biy 

DFAHOIOIESF psa ^DFaOIMP SStFl?F E3 AFSSEF. 

01lii:a|53 ME$F3 0*4E*5 llg, Ep MEtFS! iF Ep i+ ¥4# IIS EFl ISSFl! eifS«, Oil 
1 IS lE*a, ^ Cb-C., A13S EP 3tfg 12*2 0.2 LH73 512F m SSt® ¥ SIEF. Wll 1 
S, 4:Pg!2F, ai a OF32S 0ll4:E55SFli yB|ii> SStFS^P SAIEiP 2iEFl§FE: 01^ 1 

t\ M 3,702,300 2], 

OIP3 0||4:E*5 st,rap StF?F13 gStFS 3g=ai2F PEFEEaTlLF OHiEJs ggfFSP 

SE AHSAilOl giF^l ¥Oia ¥ SCF. PPtSl ¥01?;F?I 913 S113 gESFS SIFIP 

01IP 4 LHAI 2(H EW05: DFOIP *13® iaiS((W; P-( p-PO*B010IPOIta)4£|?!); Stf7F 
s3 0*1215 gEt® :A!Brai i(FP 2715 gE-tFS «SA|0|g, Ofll 13 biy KIPS a biy 
as Kips(05: 2-Hiy-5-o*aKiP3, 2-Diia-5-biyEips, 2-biwinps, 3-yiyiipa, 

4-yiyppB, 3-D*i-5-yiairipa, 4-Dii-2-yiypps. 4-os i-2-yiy kips, 2-¥i-5-biyEips 
Sll StItFEF. N-yiy ejgoi EtF^StFEIl, 051 13 N-yiy.SIlP^ EP Fi-y|ysmiPSOICF. 
y|y pspsoi HFSRsm oiisai N-yiyiiipg, N-ci-[niabiy)Eiip^, N-biy-5-D*iEiiPS, 
N-y!y-3,3-PDSlEllP^, N-Hiy-5-OijlEiaPP SOI SiEF. 
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: \ LHXi leei 5 



, 1 LHX! 32| ^^Q\Q. 



ofe lEiMia! o^e!OlD. £>} mm □omai Esiomom, £?^ 2g im m 

eiOillS! EHMEhOeOin, i7\ 3g W, HMEKHlia 5«EOfDiO|I!, £>[ 3Sa 3 [PB 

Ife^Sjog -SeiOBS!" S.t PAM0|E^ SICB. g ^^g°J Slgg Q0|i! EEIDE!, E 

HlOilie! EBSHlOra. BIEEKWi?! SEDBSj S-t 0I12| AHHKIh 

oisiias ^3iiy ?4i(ii)s m&^9.s. 2:i gbiE omi\ e^s^BOi sg 12 ofsjoi 
OmiEE AiHHSjEE aSSiTfl tIO. SS ilfS] Oi^SltfS m'd 11)01 M 

ssoi 2E m oBsoi e.^ge^«!;^, m asss mn^ m mi. 

m o^iioiDiEE gsB :?i#goKMi sxis ^isoii £|^« ^7fE mim 4 21 a. 011 

7laE, OIDil t^SEIS 3E OmAIEK mmm. Eli.^ 0^e!il^ s i^i!-3!h as ^7!irEE£J 

A^E|g s%ma. oia gfg!2i LHgE 0)11 m or m aa 3 . 254,025 2 , m 3 . 502,677 s. 1 

4,686.054 S s III 4,857,214 SOIIAl g-gg SiCK 

Di# mm s. sstr i a iisi oi^ijusje' &?iiy 4=:t4racH 3 sm 

E IS SABflIl 310ID. tHefil ! S II2J Em 'SEHE Etl ISth UEB ^1 ^nSi 
g 4 SiQ, 

E i^soii am m sis s wsohai as oma. Aig^j ?fE 

ESS2) asi PH1A1?E|0| £lS(OI7|y §13 SQ, gH|-$jO£ ol^^t^ 71SS S12J 

0,01 LHAi losss:, yi&^si-m= 2 lhai a 7 b&hhi-s!sCT“ 3 lhai ssiFioio. 



HIEOIl 

Oll-FM-1 

7imS! 5iai7|, lit i$|={sweep), S itER EI3 (Dean Starke trap) a aa'A!?) U ggf g 
a MHlitH etmi 01 :t-gEBE«|y^i!th °;;;g(°AI 31IDIS irillLKDixiB Chemical Co.)E^E) 4 
gS ODSA) 352 g(1.00 1)1 ^30. Eg! IE E?!=l 7HAI8I-S, 2gl# AlSitC 111 130EH1-AI 
7HSIS3, ^A| AI5S3 EiiEEKmaaaSOIS 87 g(0.46 1)1 S ^M(dip tube)l 1S| SI Sgt 
^ OlE-^EBDIIAliy^dir ^4^10)1 AIAIBI §7ltF2iQ. SeJ1£| 1E1 150'cHIAI g7hA17|S Oil 2 
AIgt got SAI^BSIQ-. □l^^g^ 711 7|gtS011, 1 8 bL( 0I1 4^A|°1 50X)1 S EE13 EID aOil ^7) 
SISQ. 1E1E31 aziAl?) 4BS11 ❖^JISJD. 4=g! 427 gi IE*; 7.2. 



cie n a 2 ,^ Aiitt ai msmisE on fm-i°! mm oiE-gEiamy^di-i ^ 4=1 

458 g(1,3 1) a CIOniaEBIOlS 61,5 9(0,6 1), SIES SS H mLOlSJCl. El: 505 s; 1E%: 
4.97, 

on FM-3 

□1 H a ?f3 Alggt ai HI2I51SE 0)1 FH-121 §AH gi^^lSQ; 0]E-tnAiaAliy^dd ?E1 
(SjAl moil IfEH-iSifa AI5S3 ASA-100) 324 g(1.0 1) a HIEEIOIIIgllEfOlS 87 g(0,46 1). 
ilES! IS 9 mLOiaCK El: 398 g; ii*: 8.1. 

0)1 FM-4 



[■') 



II FM-IEI gSl 925 9(1.0 1) a UEaM 7|I1 El 300 g(5!!^ 3iD|& Ifim (Exxon .Chemical Co., 
’“S_AI5f3 ,^1-37(N^^ ym "4p_, lit a3Aj7|; S^^f! 2i 



i UEEIIM 7111 ES 300 al 

._ . 7))i ym 3.1, sffi 

m laEaon §e^ so-cidai 4^65Fsis, aa^s jhai&bs se e?iei ihaisi 

m. o)7iofl ss g2!i gaid ¥E1 98 so.o di sf 201011 m aiaisi g7ieBsiD. ae w\ 

7h gtsas, £E71 15OEJ01AI &^^EI2!S 017IA1 3Aigt ^AlohaLK gdll ^J21A|7|3 0)2181 
SQ. El: 1315 g; SE*: 5.2. 
on FH-6 

gAlOII FM-iei 925 9(1,0 1) a DEEIR 7|I« El 140 g(5!!^ ?||0I1 ITIIlUlExxon Chemical 

Co,)S^E1 Alisa ail-37) a E5HI DC-200 1^ 711 31, Sgl7l, IE EE13, S EE13 
MIS a 33A171 S«ia 2* ggF 1E1E301I SS(D, gsSl 80-cHlAI 71golS Id 62 g(l,D 1)1 
S7I8121D, ^iMg HtrcHlAI 71S81S 017IA1 3A|gt S3 SAIglSQ. OIB13 71S 7I3S01I, 1 3 
mil g EE13 E30HA1 ETiSlSQ. SSH 321A|?|S D)21oiaQ. El: 1120 g: SE*: 6,1; S 
E*: 0.9. 

(d) SSAB 

7IS Sd21 alls 2^101 g§H!§ S-^’SF Ifl E^BQ, S SS®) 2S1®I SS 

lira oils QS dS 1S(5S 01°l S&l) SH -1 0ld21 STl^EI ES WgEI Mg^°| SS E 

S 21371 3 01 Cl: 

(1) isd, (2) 7Rgd, (3) mm. (4) fflife, (5) »si aaii, (6) tm oidsi e 
E-3 ^SES Sis S7I 3d. 0IE13 ^71 3d^ IBIB SiiaKO)); 1,000£J MAim SIS 
SEIOIE^lsi!)! 3tl 133(0)1; E13£l3, gl.tl3, 2SS13, dSal3 S &, S}3 S g S^ElOIE, 
ES EE3EMEIE2! 1ME10IE)M SIElolOl DIES 5!1 5Slt.tl. big 12.^, Sd a 3d® 
S^EI DiE13 dHI til©S!3 SS LlMl, m. E!S, Si& a DPLI^S] 30IC1, B 13(HI Sg3 
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UiDLUm 2FS?| SOIQ. 

°§s i ! gx8 = sgsiiSBii S7I2J ^• ai - =!-es si -«} ifssje ! g = 

1 ssjiioia. [ijEfAi, ge.fS!£g gg §§aii= n 2hs:?i B^a^o|g2^ hiiassh hi s 

7I|1 A^tElfe 11 ^ 9\^UtK ^ aiiilfe , 

gSX^I2^ 5.^a^ -2|-g2|-& goi^ g^OI S2I aagSD EHF£S gXH&h^ 

SS xi§5h?| ^luB AFgSa. 2}g7| gf SS-Sl£e AfgElfe gg 

5^ XMKOIIi StOIE^AmiE, &Ah«, gE^<MS, =ftH)SJ 5^*t$fgS| 2Hf£i g° 

S?Mg 50-CSJ SSQIIAI 7^ge^^ B?!L S! aSSl OIHISF^ Bm Et!t.Ch, SH^ g^2J Eg 

m sEt^ 2 i ?itB BWK 1 A 1 "^a;gi"i ah§s^^ aoi gxiEioi sja, ^ss-dsai sisfs 



ai gas, iEtton gi, s Afoiis«}^ a o^sKom o^ys, ays^ ciora, ifeEioRs. a 
y p-L^5l!o^sj a Ea^o^^)s mm. s2i at a2s^7i m m sansja gjas i« jif 
? f2] S7IS g« aa a tm gi ^x-osh e?ii. si eo lhai 2oo-c2^ 

§2(HiA1 SSMS B71I1 Stmch, 

s!§t^ SSXII21 011^ oiM *h§£i^ 21^ mm. oiEitj gg°i ss a 2 fs7i groj: a 

g ILilOIS, UES iillLIOIM, &1 1L1IOIE, fflaois, DPLIg BIHIOIM, li^ Em 111101^, 

ssK ims 1IL1IOIM. sa ws ilhoim, a-g ainoiE a m\ aamg aLiioig(^^^ 

7\= ©H-h Olfe'21 7m 7|-7S)Ai ai aSLilOIS, UMl gSLIOl 

M. as S3UID1M, ag SEL1I01E a apuig ssmoismsi 57fe m\ 

EI2 .016^21 xia^ Ais-sjis ssew 7h§ss ^oiaa); ai aa^aioi 

a ueg sa^aioie, as aasatoia aa^iaois s dots aaiiaioie(g}4fg £,h?i 

~ s^sjos #m oi$^2i xiag *ia*iio)i 21S# nmo\ 7hs«g ^cutp); lo lh 

XI 2,00021 7i-4ssB@ i®a saiE' E^ stfs as a/E= 10 mxi 2,00021 xi 

iM siaa2i as, uMs, m s g; xiag a xi^^g xiit 

S! xisg as, ums, as, ag a opuig g; a ss 3 SAf^t sss ^21 

d2i aaa a aaa sm mm. m oi^a ^oi*h aaa a/E^ aaa g 

S E^ 2^g7l S2| ^^^S0l mm 4 SiQ. E?|, 23H Olfe^ &^0it.^ iha S?iS2) gg g/Efe 
2hS71 SCOII: t\L\ 0I^^2| 2fg2| ag SEL1l0|g2F aiM tU Olfe^a 2hS7l ag 1L1|OIE)0| Et.^ 
AfSS 4 SiEK 

5XIS H12F aoi, .2^g7l ggS m^ZS. ShS7llF2j ?7J g7|S EISSIShTllfe DWI Sih 

*-1! E= SSDIES SEHS aSSfe 512S OiE\M §§XIIM siss ash a 

g "^@«“0ia gOf= ^71 S7|7h gxi^fe ggs mnm Etmmxh tm, DE1?Lf- §SXfl7h 7|XB 

£g e£s ^aa OH mn eswi asti ?3ii^£s g$iia aA^s 7ig§i^ a, 3 §aa aoioii g 

^$1 a-Es assi E^ sxiis egsa s£= aa. 

mms.^, esoiiAi am g-s aaa sgi= gg ^7ia g* assh^ gs, 
g7ig E^ 2hg7i aaa gg e& aasi MggoicK 

ses gg a 2^g7l ggg ggxii a aaa Mgg-as ^gsiia j^ies ^^la &*2iot Ea §tn 7i 
s^oHH! gxiEia a£« w\ s^ asot &^xiioi ssaa sia: 01^ ssi xi 2,oouo8 2, xii 

2,081,075 S, M 2,095,538 2, Xl 2,144,078 2, Xj| 2,163,622 2, ^ 2,270.183 2, XII 2,292,205 2, 

XII 2,335,017 2, X|l 2,399,877 2, XII 2,416,281 2, XII 2,451.345 2, 1 2,451,346 2, X|| 2,466,861 

2, 2,501,731 2, :qi 2.501,732 2, 1 2,585, Sai 2, ?3I 2.671,758 2, Xfl 2,616,904 2, XII 

2,616,305 2, 3i 2,616,9CB2, X-0 2,616,911 2, M 2,616,924 2, XII 2,616,925 2. X1I 2,617,049 2, 
X-U 2,635,910 2, XII 3,178,368 2, X|| 3,367,867 2, 31 3,496,105 2. XB 3,629,109 2, 1 3,865,737 
2, 31 3,907,691 2, HI 4,100,085 2, 31 4,129,509 2, 31 4,137,184 2, 31 4,187,740 2, 31 
4,212,752 2, 3! 4,617, m 2, XI 4,647,387 2 a XO 4,m550 2. 

B agon A)gg ggs ss3i= g?oi HE1 aaa sggg sss satf g« a/E^ iis7i a 
aaa ^ sia. §m ggs gsxis nistia wi ss dr m 3i 3,4 bo,54b 2, 31 
3,679,584 2, 31 3,629,381 2, XI 3,909,691 2, XI 4,965,003 2 a XI 4,965,004 20ia. 

B aSM A1S8PI aa US^a ggg ag7l aa ag HLIOie, 2lg?| iEUIDie 

a lhg7l DPLjlg SSL1IOIEDID. 



Ana ggg §§3ia as ani mmn b asa ^smai gasi-xis sck 

a §§311 7H1S^S^7! mi 22hS|0!7ia 813 SO. ' *’■' 



oiaa as E§e 

aaa aa^ae, 7is sjiia, o.oi lhxi 

2,0gWX, bias!813IS 0.05 LHXI l,0g§=Xg 71S H1g5^817Sfe 0.05 LHXI O.^^TO. 

S8I 71SSOtOil gXiS a ^iSi §71XIS ATFD1I §711 E SD. Dll S713IS BBM. LHDieXI, a 
8IWXIXI, axiixi, §§3i, ^a3i ts Eaaci. ois aa^as m s^oit xHxiaa mm 
E: ■Lubrlcanl: Additives”, C.V.Smsiheer a R. Kennedy Stnlth, 1967, pp.MI a QR S81 XI 
5,389,273 2, 31 5,326,487 2, 31 5,314,633 2, 31 5,256,324 2, 31 5,242,612 2, XI 5,198,133 2, 
XI 5,185,090 2, 31 5,164,103 2, 31 4,855,074 2 a 31 4,105,571 2]. 

qis §7ixia cHEsjg gs o§hi aoi saaa: 



1 §71X11 


|s?l(gl!5:i 


iBigRa a«(gsfx) I 


g3ixi 


10.01-3 


|o. 02-1 1 
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m^mn 


0,01-5 


0.2-3 


S2Xfl 


0.10-10 


2-5 


4EXII 


0.001-5 


O.ODI-0.5 


mM 


0.01-6 


0.01-3 


LHDIEXII 


0.001-5 


0.2-3 


aS4 @gai(seal swellant) 


0.1-8 


0.5-5 



Sil-JaiS tf01ES?!-a ^ilOIOIE. thOIES?!^ -^iyoroiE, §PES?|-a XISS 2 

iJa 011^i|2/OmiE, SK3IE^?I^ XIEIS SH3IE^AI(HI:iEfls, oj e^0lES3(i! n?M 

fflfe, SigOimOIE 5! ME|0^°!£1 °iLlo|((femich) a-Sl# 5tit.O. Oil liTJgiej Sfe^iOl 
Et^ Al-gl 21C^ 

bis-^th si^xife &3iw ^^dOiDiEoicK DUS oi£i sm ^Ufis m as ois e 

^ Of?! SESfIS AfSefOJ XI12S 0f3ie| SfO|ES?l-a 5c!SfS iS^dOIOlEl eief °7[Ah 

(Efe OI2J ssia a-3fiy ^AioiDiE a ixiii Afgsfs sioi m} s assi esi 

M AhiSPlOU ®fg§Kl!, Olfe S! €!«5tRl!SA! OjElEf XilES 

(OJ: saoiiigi EilEEKJia ES EIIMEfOjiSg! 5!!MOf°i)^¥E1 X1I5S SEIOI^^iy ^i!0|D|E(0| 
an. lElOIEr^Eljy ?:IS!J1IS 500 LHXI 5000. HfgfSf^l-AllS 800 LHXi 2500. 7IS HUf-sief-AIIS 1000 LH70 
20002J 4=S5 l£iOl:i:¥0!Eg¥E1 SESCf)?f mt\ S1t.^X^IS StH ?lll 

OfOil SXIS SS AiefES mmm 4 SiDfiTE; D[^ ;0I 3.254.025 S. 3Eli 3.502.677 £ S' XII 

4.857,214 £]. 

SfSt^ iftllfXIXflS 0IS!« S 1011^ i+mJXIXIIOICf, OfSS i!SfΞgi£| (HI- ffliy-a-UEiOE!. 

ly-p-LfiiofS!, aiyo®. ui^-astf aiyofSKOfi: p.p’-biEd^iteoofSjKoiii as7is 

8 LH70 120fCf)l SIIS i!tlWAIXIIS £1*11 gOHS 11(011 : 

2,6-D-t-4111. 4-IHIi!-2,6p-t-^i!ai S) aUI4-ll(0||: 

4 , 4 • -mi g ?!! Hl^ ( 2 , 6-P -t-^ 11 1 ) ) SOP . 

S feilS §E 7HgXl Of# JHlXfl a 3 S:'f^ll, S3 S/ES ti& 

SS-SS. ^^11 LHf5| S!§t!- S3 g/ES Eg(HI g7fg-£S4N, -SSS S^SfS & 

Es SI m fetHsioj u\ms. coEfAi m esIoi isli 

BIOII E^2J 2gs I^IS t^S Egl gS^SAI tfSa 4 SO, gSfS! 

2S 25 LHT:1 IODSSR. bfeS!«f>||S 65 LH^ 95 SIFX. 7^ bfe^Sitf?|t 75 LHXI 90^^ gE ;li 
11. Df& 7H11. n H’42| ^^ty=: s?fl. g tfS ai/E= S3 Egl 
§S 

g&s s*ii2i g«s ssrgEs a sii sstiepi on se£| E32f ^Aftj- a???! Estf 
mt ^ggcf. aEi-^Ee, gg-s s*ii£i §e^ "abss". ^ dss- e- AfSEiAi s§ e3. si Af 

sg. ^ SBg E30BAI 2331(011: 1 x 10 ^ sk') a 78231(011: 0 LHAI 2 x IE sec'')0|IA1 ^ 

ggQ. Afsg SMS Aisg sail =?nm^ ^i 4 s. ^ i la a a iboii 7\m^ Bisif aoi 4osis 

se 4g?ii i2fAiiiEg/« ssaa 

fSOtlAI w^*|21 SfSOI SSI0I7I IfflgOII, -40‘cmiAi «^1E §E7f B g^SJ S 
g lAn^HOIIAI 15,000 cPSQ 3X| S^g 201 dfS^SP, OS lAIOttS E aSl lS8f2Af 
20P g gS2J S41 trgSFS 31ES Ol^llSBAiS SglD, 

iMAOr 

A® §7tie 2# s*ii2j gg g-xi LH4S1 s:'m?i ?-m Of [03 assfg Algol orashTqs asiQ. 
SAIAI A|g a^aoi S7H3 ggOfI 7HAIE1S1Q. 01^3 12 Ailgei ESOilAI AI3 SSIKHI 

on P431 3^2£S DISEiEElS 51 411 22 SJQ. Oflbl 12 3=4£S, S*l|2| Df 
30H ^54 E^oi 12Si:f. on A|gl ¥13 5121 H dHu7dV(^e^oa KH 0n7B42J 

IS a^AI LH4S AI3 

E5 AI3 ^fllEPf SAE No.2 AI3 ?|?1ll 33&H31 Alg Sai7f 214 S23 SE 4g7|34Ei A| 
3 ^E a ®l(back)JI-AI TlliSlSiD. A|g SUES Ofg P43 g omSAlS M3. 3bH3 ia*I(0|E1 
a^ Egg l£l:*i «4E^A| iftCf)! EHISIg 27H2f 2 MPBl XIIE3P. 24!^ AI3 

gall 32^^(5 3*n 451 4g2f 3))ll 7M^ SE 3011 *^£111. ^g S53 AI3 SaiS 4SE^4 
a Alg stlEDfAl 3tJf?t S3AI3Q. 48E 32J Sail ME'cHIAI 7n«ISA1 A|3 SUES ISH 
AI?I2 521 50 mL/11 AI3 SIIEOil 1130. SAE No, 2 2|?j) 4S AI411 AI^I2 AI331 180 
rpwES tl3&l3Aj lEI^ »!(H 01^3 Si^E 2|*|A1 32P. 01^3 A|g2 2131 1AI3 S3 711^ 
30. 1AI3 W2I0II 57H2I DH7ji4(Mu)EH ^§11 ^8iao. 0PA1 13.500 41g S2 331 
6t| 433 ^ 22 3EI DUS ^230. &'3 0IE13 EHOIEH 42&I3 Ii142 AlOilOl IfllAlSO. 
LH42 APIS EHSf lAltLS] 3¥|E 4330. UI30il. A|4@!g 50^ S3 155*:, 180 rpm, 

a lOkg/ctrfES "PI2E120". D|2g EOS ^21011 13,500 412] S2 131 20t| 4330. OIE13 
mm 3ii on 3^?i2 4 ab lh 42 Aioni nmo. 
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4A|.Zf BMuLH ^^1 mW t2O-c0|IA| m dHu/dVi AieiBII, L3ie!Jl| S! 

SB MH 1.2 m/secOBAJ Mu 7^S^E^ D.35 n/secOIAJ Mu7fg IJl 01 

1 ^01 0.86 ii/sS LHrOi 7|l>i>t.tQ. S2161, 01 4=DII 10001 S$KJj Oil SSUCK ^ 

illfe dHu/dV?h -m Oil ail. §g SJAI £2 2£g giU "Ilitt)| ^^4SS171 

A]zt"£s ajsracK gn &ai lh^^i 7Riai g :?ri atfi o\im ais if 

goil £j#« B7ISI-2ia, Ollg 15 LHAl 25°j 'I3§01 AI^1"1 UEUHSO. 

57H2I ATF AUSl SBtlOl if7| lgt^ 1S?.^ gSl 2f^AI2!Q. S||§ 1 LHAI 5£ Sltf 

7IE g7WI ffl!?|All MgSfem, 0|£ ?SI ^tm, i.^sHfX|^^|, ^SfAII, 2 hj«< m Df^ 7HS1 
1 Oil UHtfll ^1E.^ iaF2l- tfl 3E la g $ IbOll LfEl^Ef. S^S-ll 

fll^ 1 LH;q At SEH21 S.=?nE Ef^AlglD. 01= &7\ BIEMIOIIAI dlSF gOI. Oil FM-1 
HI O^ JHIAIII £1 Ail'S(5)fe Oil FM-121 0® PHgAUl l.^SAts^A| SfH Sa J«S(5)7f 

idiiiiAioiisAiEf 5ifai:i= as mmn~ e 7151 °^^A!^!a. 

E m UEht!! life, SA}W(2f 175,000 mu DISf)2| THg^S Afg§lfe I LHAI 

50IIAI, Aies sau Alga s? §e ewi afecfe a. 3 ? 2 x i(f g 2 

X 10 * sec'^HJ sess *S1 Oil 150*cOllAi 2,6 cPfeCf 32 6.B «n?/sec£D S ggE(ASTM D 

445011 2 j§« ^SAi)i a-Eife as fliAiiHEf. Ett B ^*s£i Of# mm[ g§?aia 

ifssife SI, ^ SI AUS 1 LHXI 4fe HiaiAlOII. ^ Oil 111 tfSSIAI Sffe Sa 5£a S 

"! gf2t^ SI SfAl LH^ISI afeQfe as UEftflEK HUAI & Sg£| Eg 101 tfg^a gg g g 
g3i as sfAi LHqigi afe sas igtfctfe aoi i ia g $ ibg oidiee^ei geH^ich, 

B assj 1A|?,'EH g Sfg EEfe g7! ©Sg mtl ISOfl 7I1EI21EK 2E-ja g 

sjoiiAi asgriAF sife s ass 7 Ha® i§ ^EHott sfeiEife aoi 0 ILI 2 . Oils exi o*Ai 2 ie.i a 

£S ^^5EID^0^ tfl. g IS Oil ilHfel fes g ei7f. S SfSl 9|AI1 SIOIUAI gfe SSH 71 g 
gOKHI AHfOi gsil OlSOii 4 g2 gi|iS E3S tCh 






1 -f^l] 


1 


2 


3 


4 


G 


1 7lfe187WM7lx| 


8.00 


8.00 


6.00 


8,00 


8.00 


! «>ll ^Vrt 


2.50 


2.50 


2.:>0 


. 2.50 


- 


¥^W7Ca 


0.10 


O.IO 


O.iO 


0.10 


»i 1 i -.■:-§■ ®| ;■''. (V i SC0J1 1 <^x) 
(■it:<ncw 14C.OOO) 


4.00 


4. 60 


■1.80 


4-U 


4.00 


8 220 Oiy 
75.000) 


a. 00 


B.n 


fi.OO 


0.56 


5.00 


±*&P' 75 












^”^y.(li3«cm Solvwn 75 


24.00 


24.25 




- 


26.5 


Neirtral) 












IM -Tfmvl 


26.60 “ 


21.25 




“ 


26.50 


^ilsili^^ 

HKT-ruTinpcf ial Oil 


_ 




61.20 


_ 




J4KT-5) 












5* w 3.-4414 (>5P 


- 


~~50d 


30,00"' 


30,00 


I 


i-i.E 3.-^ 44 lOOP 


- 






52.00 


- 


PAO-4 


30.00 


- 




“ 


30-00 


W4 


100.1 


100.1 


102.0 


102,6 


100.0 
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!s ib) 




(ST) 




^y\ iiOilAt, 

X S 1 LH73 302! §4=0IB, 2 = 1 LHXI m 

1 1 m\ sioiAi. 

gE ISIDHEBiaiOieoi 

m 2 t^Oll 2101 Ai 

S lEI-a-iaSSI StM2.i 
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1 1 t^oii siojAi, 

um X a y21 13DI2 zV[ ISS Sfe 2g§, 

All 4 SiOfAl, 

smm uig<i®3 ^doiDiE a -m m 

4jthg-Aia a ?foi Egsa 2.0 m \mm?[ ei= e«i. 

g ^^6 

M ! i^Oil aCHAI, 

lOO^cMAi B.8 mf/sec 0|^£| m Sa §SE a SB SSEl ?>= Egt. 



1 6 %m sioiAi. 



1 X 10* sec ' 0|3^£^ SB^M CH^I! 100‘cOJAI 6.6 tmi'/sec 0|g- a 15O'c0i|Ai 2.6 cP Otg£l A}g Sa 
gSE a SB #21 22gl. 



g ^8 

Ail 7 SiOIAI. 

SB # 1 X 1(f sec" 0\tm SBlOii CHSH lOO’clWAd B.8 ntf/sec 0|&^ a I50‘C(HIA1 2.8 cP M 

g sa sgE a SB #a 5>= ess. 

S 9 S ^9 

^■11 1 &oii aoiAi. 

100*C£HIA1 2f 2 lHXI 2f 6 rf/seca ggEg Egg. 

10 

M 1 t^Oil aOIAi. 

SE 7H1X1P1 e,^ 20.000 LHAI 175,000 g!7J IIF B^^ia SAUfl Sgl. 

g^Ml 

M 1 aoiAl, 

SE JHIUPF OlllBflll c, LHXI C,o gEUSa SStfSHIB Egg. 



g^>iz 

All 1 %m aoiAi, 

§§A-llg #7® 5iJ&L^ Egg. 
g^M 3 
All 12 %m aoiAi, 

ggAiPI 3^71 m ILIiOlS, 3IS7I gSLIIOIE a 3|g7| DaLII^ gELllOIMg 
Oi^S BEMi^El geia Egg. 

14 

All I t^Oii 2101 Al, 

S®S21g7ra HHWga S6.^g^¥El AllES gggl Egg. 

15 

M 1 t^a Ena S 7 H ant^gg a a ssiis Es&fe e?iig Emts, m s&- ^la xis 

5!-gg(Iow temperature operability) a ISI &X| LH?g(ant!-sbu(lder durabl I lty)g WA!?|fe 
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